Matrix is a mathematical objects, commonly used in scientific computing and engineering calculation. We are not interested in data itself in the data structure, but how to store the elements in the matrix, the matrix of various operations can run effectively. When programming in a high-level language, often use a two-dimensional array to store the elements in the matrix sequently. If adopt this method of storage, we can random access each data element, and thus can easily realize operations of the matrix. But, when there is a large number of zero elements in the matrix and have regular distribution, if still use a two-dimensional array to store the matrix, a particular element will consume large amounts of storage unit.
Definition of Three Dimensional Upper Triangular Matrix
Matrix A is the matrix of n×n×n. With i=j as the dividing line, when j<i, the elements in the three-dimensional matrix A are all zero or the same integer. As shown in figure 1. 
The Single Vector Compressed Storage of Three Dimensional Upper Triangular Matrix
There are many kinds of the single vector compressed storage in three dimensional upper triangular matrix.
Set the coordinates (i, j, l), i is the coordinates of row in each of the front face and j is the coordinates of column in each of the front face, And l provides for the past few face from front to back.
When n=2, the three dimensional upper triangular matrix A can be compressed storage into a single vector compressed storage space B. As shown in figure 2 :
For a data element a ijl in three dimensional upper triangular matrix A, it compressed storage into one-dimensional array B, if the element of a ijl in A response element is b k . It can be seen that k is a function of (i, j ,l), k is a function that can be computed: Figure 3 . When n=3, the result of compressed storage. For a data element a ijl in three dimensional upper triangular matrix A, it compressed storage into one-dimensional array B, if the element of a ijl in A response element is b k . It can be seen that k is a function of (i, j ,l), k is a function that can be computed:
By following: When n=4, k is a function of (i, j ,l) that can be computed:
When n=5, k is a function of (i, j ,l) that can be computed:
For a data element a ijl in three dimensional upper triangular matrix A of n order, it compressed storage into a single vector B, if the element of a ijl in A response element is b k . It can be seen that k is a function of (i, j ,l), k is a function that can be computed:
Simplify the formula:
Conclusion
In this paper, we studied the single vector compressed storage of three dimensional upper triangular matrix, and obtained the single vector address transformation formula compressed storage of three dimensional upper triangular matrix. These conclusions have a very high compression ratio and hope to provide the theory basis of data compression storage for the data processing and scientific computing algorithm design .So as to help the scientific research worker.
